Dermatological complications of long-term immunosuppressive therapy in inflammatory bowel disease (IBD) are rarely reported. We present the case of a 29-year-old man with worsening of plantar warts while on azathioprine therapy for Crohn's disease. This case underlines the need to perform thorough skin examination of IBD patients before and during immunosuppressive therapy.
Introduction
Immunosuppression is a well-documented risk factor for severe systemic infections, such as pneumonia, sepsis and tuberculosis [1] . Immunocompromised patients are also at a higher risk of cutaneous infections such as warts caused by the human papillomavirus (HPV) which have been described mostly in transplant recipients [2] . However, patients on immunosuppression for other diseases such as inflammatory bowel disease (IBD) are also at risk. This is important especially with the increasing use of azathioprine for the maintenance of remission in IBD.
Case report
We present a case of a 29-year-old man with ileo-cecal Crohn's disease (CD), diagnosed 15 years ago. Initially, the patient received prednisone for induction therapy and was maintained on clinical remission with azathioprine 200 mg and budesonide 9 mg q.d. for the last 8 years. At the time of the patient's first visit to our department he presented with persistent abdominal pain with alternating loose, nonbloody stools and constipation. Physical examination revealed mild left lower abdominal pain. Laboratory investigation showed no signs of inflammation. Imaging with magnetic resonance enteroclysis did not reveal any abnormalities. An ileocolonoscopy with biopsies did not show any active signs of CD activity. He was discharged on osmotic laxatives resulting in relief of his abdominal complaints.
During our evaluation, the patient also reported severe warts at the soles of his feet. A few small warts were already present at the time of diagnosis of his CD, but they progressed after introduction of azathioprine. Physical examination showed hyperkeratotic plaques of coalescing warts, covering major parts of the weight-baring areas of his feet (Fig. 1) . In addition to their unsightly cosmetic effect, the warts have started to impede his walking. He had been thoroughly evaluated by dermatology for alternative causes of plantar lesions. His warts had failed to respond to conventional therapies including liquid nitrogen (20-25 times), salicylic acid, and coagulation therapy. Eventually, azathioprine therapy was withdrawn, after considering the risks of reactivating his quiescent CD. However, withdrawal of azathioprine did not result in resolution of his warts. Currently, the patient is scheduled for laser surgery of his recalcitrant plantar warts.
Discussion
Until recently, only retrospective studies suggested an increased incidence of cutaneous infections in patients with IBD [3] . This observation has been confirmed by a prospective study which reported an increased risk of cutaneous warts in patients receiving azathioprine, as compared to patients without azathioprine consumption (17.2% vs. 3.3%, P=0.004) [4] . In this cohort, disease activity was not documented during follow up. The disease activity and its consequences (e.g. vitamin depletion and weight loss) can already attribute to the infectious risk. Therefore it remains unclear to which extend the infectious risk is caused by the disease itself or by the drugs used to control the disease.
Based on our literature review, this is the first reported case of a patient with well-controlled CD with worsening of plantar warts while on azathioprine. Although a direct association between azathioprine use and the development of plantar warts can not be established from a single case report, azathioprine may lead to the reactivation of latent viruses such as HPV. Albeit not life-threatening, plantar warts can be very painful, especially because they particularly develop beneath pressure points on the soles of the feet. Cutaneous warts in patients receiving immunomodulators are considered a therapeutic challenge, as they are often refractory to conventional treatments [5] . The current ECCO Consensus on the prevention, diagnosis and management of opportunistic infections in IBD recommends that discontinuation of immunomodulatory therapy should be considered in case of extensive cutaneous warts [6] .
The increased incidence of cutaneous HPV infections in IBD patients receiving long-term azathioprine also raises questions on skin cancer risks. HPV infection is increasingly recognized as an important carcinogenic risk factor [7] . Nonmelanoma skin cancer (NMSC) is the most common malignancy in transplant recipients and HPV may play an important role in the carcinogenesis of squamous-cell carcinomas that are usually associated with multiple warts.
The incidence of HPV-associated cancer in the anogenital region in transplant recipients is increased 30-100 times as compared to the general population [8] . Long et al have reported the association between medication exposure and the risk for NMSC in patients with IBD. In a retrospective nested-case control study, persisted thiopurine use (>365 days) was associated with NMSC (adjusted OR, 4.27; 95% CI, 3.08-5.92) [9] . Another recent retrospective study reported similar findings [10] . Prospective studies in IBD patients are warranted to further elucidate the association between immunomodulators and NMSC in respect of HPV infections in patients with IBD.
Physicians should be aware of the increased risk of cutaneous warts during azathioprine therapy in IBD and inform their patients. Our case report supports the recommendation to include a detailed history of skin lesions with a comprehensive skin exam in IBD patients being considered for azathioprine therapy.
